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Note that the ratio (space lafeﬂt load/1076) is the equivalent of the required rate
of water vapor removal in pounds per hour. If the rate of water removed ig known,
it may be used directly in Equation.18. .

3. Draw a line through the reference point on the A.S.H.V.E..psychrometric
chart and the value of (h; —.h.)/(W: — W,) determined above. Draw a second line
through the state point of the room air (design wet-bulb and dry-bulb temperatures)
parallel to this line. This is the condition line for the process. g )

4. Read the temperature where the condition line from step 3intersects the satura-
tion line. This is called the apparatus dew point. .

See Fig. 5. Note that instead of using this graphical method the: left hand side
of Equation 18 may be solved by trial and error by substituting values of h, and
W, corresponding to assumed apparatus dew-point temperatures.

5. Compute the. required air quaniity from the relation

(Space sensible load)

Qra=

“The magnitude of Q. is substantially the quantity, ¢fm, of cooled and dehumidified
air for which the distribution system must be designed. . )

The numerical factor 1.08 is derived from the product 1 ¢fm-X 60 min X 0.244 X

0.075( - 0.00923
0.62:

standard air density (0.075) includes the weight of the water vapor, it is desirable
to reduce it to the basis of dry air by the last factor where 0.00923 = humidity ratio of
air at 55 F dew point, and 0.62 = ratio of density of water vapor to dry air at same
temperature and pressure. -Refer to Chapter 36 for coil selection. -

,=. 1.08, assuming an average supply air dew point of 55 F. Since

Note that the product [ (space dry-bulb) — (agparatusdew point)] X (1 — coil by:
pass factor) is equal to the dry-bulb range throug which the conditioned air is cool

Hence, in rare instances when the condition line of the process may not intersect the
saturation lifié, any other convenient reference temperature on the condition line
may be used instead, provided that the coil bypass factor is specified accordingly on
the proper basis. . . ‘ - BN .-

-~ MINIMUM ENTERING AIR TEMPERATURE

Due consideration must be given to the temperature of the air entering
the conditioned space in order to prevent objectionable drafts. With ceil-
ing type diffusers or wall grilles with a high aspect ratio (see Chapter 31),
many engineers consider 20 deg as the maximum difference for good design
under average conditions. This difference can only be exceeded with ex-
‘tremely high ceiling outlets or wall grilles. Thus, if 80 F dry-bulb is tobe
maintained in a space with average ceiling height, the minimum deHVéred
air temperature would be limited to about 60 ¥ dry-bulb temperatiire. I
the latent heat load is relatively high, it is often necessary to circulate more
air with a higher delivered dry-bulb temperature in order to produce 8
thermodynamic balance. If the dry-bulb: temperature of the air suppli
to the space is known, the required air quantity can be calculated from
the formula, o

_ qs . (ﬂ))
Qn = 1.08(t; — &)

or the supply temperature & can be determined as follows.

"t - ___q-'_ . . (21)
b=h= 08X Qn

: deg latitude. The adjoining buildings on the north and west are not con

: .
108 Space ) - (Apparatus) wx(1- AbCO;Ls - (9)_
: dry-bulb dew-point fzgtor :

- cement board surfaced with built-up roofing.

Ib,

b d?g‘;?rr'design conditions: Dry-bulb 80 F, wet-bulb 65 F; W;

A
aip 2ume that coolin
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EXAMPLE—COOLING LOAD CALCULATION

Ezample 13: A one-story office building Fig. 6 is located in an eastern state near 40
ditioned,

and the air temperature within them is known to be substantially equal to the outdoor

-air temperature at any time of the day.

South 11 ion: 8 i in. bri
Chagltler 9?'?/ =ct())1'1ﬁ'r)uctxon. 8 in. concrete block, 4 in. brick veneer. (Table 7,

East wall and outside north wall ion:
walls. (Table 6, Chapter9, U =ao‘5cg.1)13tructlon.

- AR . . .
plnstzsr!;: wall and adjommg north party wall construction: 13 in. solid brick, no

8in. concrete block, no plaster on

1 -
U= 1 E+l~65 vor, U=0263 UseU = 0.26.

Roof construction: 214 in. flat roof deck of 2 in. gypsum slab on 3/ in. asbestos

(Table 13B, U = 0.34
Floor construction: 4 in. concrete on ground. ’ Tor summer.)

*. Window: 3 ft x 5 ft, non-openin i i
i s g type, with med i i
windows on south wall, ‘Approximateylr)" 4 in. re?:allgl:zﬁ?lgvgi?hx?;etmn blinds for
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Fi1a. 6. PLAN oF ONE-STORY Ox;rxcz BuiLbiNg
gir;nt doors: Two 2 ft-6 in. x 7 ft (glass panels).
Re e doors: Two 2 ft-6 in. x 7 it (34 glass panels).
Ouar doors: Two 2 ft-6 in. x 7 ft (wood panels).

tside design conditions: Maxi ; :
S vapor per b dry air; on:.ﬂ;g Eﬁx;eerﬁ')-ggba?g F wet-bulb T8 F; We = 0.0169

3 5 = 29.95 Btu per Ib dry ai
. per Iy air.
O_“cupancy: 85 office workers.

i .
fht& 12,000 watts, luorescent; 4000 watts tungsten
U motor: 714 hp. )

=]0.0098 1b vapor per

g coil has a bypass factor of 0.15, s.e., that 15
Conaiee e coil without contacting the coil ,surfa’.ce. percent of the
onditionjp g equi

. ment to be lo i ioini
Find: Tota) p cated in adjoining structure to north.

sensibl i i ui 1 i
ough COHdit:ioning eec,l l:;il;s.}:;:'nt maximum cooling loads and required air quantity
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